Maintenance of low histone ubiquitylation by Ubp10 correlates with telomere-proximal Sir2 association and gene silencing.
Low levels of histone covalent modifications are associated with gene silencing at telomeres and other regions in the yeast S. cerevisiae. Although the histone deacetylase Sir2 maintains low acetylation, mechanisms responsible for low H2B ubiquitylation and low H3 methylation are unknown. Here, we show that the ubiquitin protease Ubp10 targets H2B for deubiquitylation, helping to localize Sir2 to the telomere. Ubp10 exhibits reciprocal Sir2-dependent preferential localization proximal to telomeres, where Ubp10 serves to maintain low H2B Lys123 ubiquitylation in this region and, through previously characterized crosstalk, maintains low H3 Lys4 and Lys79 methylation in a slightly broader region. Ubp10 is also localized to the rDNA locus, a second silenced domain, where it similarly maintains low histone methylation. We compare Ubp10 to Ubp8, the SAGA-associated H2B deubiquitylase involved in gene activation, and show that telomeric and gene-silencing functions are specific to Ubp10. Our results suggest that these H2B-deubiquitylating enzymes have distinct genomic functions.